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$EVWUDFW
0DWKHPDWLFDO SUREOHPV H[SUHVVHG LQ QDUUDWLYH IRUP DUH DQVZHUHG E\ FRQYHUVLRQ RI WKH FLUFXPVWDQFHV WR HTXLYDOHQW
FRPSXWDWLRQVRUHTXDWLRQVZKLFKFDQEHVROYHGDULWKPHWLFDOO\DOJHEUDLFDOO\RUZLWKV\PEROLFORJLF$Q\PDWKHPDWLFVH[HUFLVH
H[SUHVVHGDVDK\SRWKHWLFDOVLWXDWLRQH[SODLQHGLQZRUGVDUHWKHZRUGSUREOHPV7KHVHZRUGSUREOHPVDUHVROYHGZLWKWKHKHOSRI
WKHHTXDWLRQVNQRZQDVµ6LPXOWDQHRXV(TXDWLRQV¶µ6LPXOWDQHRXV(TXDWLRQV¶DUHWKHHTXDWLRQVZKLFKLQFOXGHDQGGHDOZLWKPRUH
WKDQRQHYDULDEOH+HUHZHUHIHUWRWKHHTXDWLRQVGHDOLQJZLWKWZRYDULDEOHV7RILQGWKHYDOXHVRIWKHVHWZRYDULDEOHVRQHQHHGV
WZRHTXDWLRQVGHDOLQJZLWKWKHVDPHYDULDEOHV
6WXGHQWVQRUPDOO\IDFHSUREOHPVLQIRUPLQJWKHVHHTXDWLRQVIURPDJLYHQZRUGSUREOHP'XH WRWKLVWKH\DUHQRWDEOHWR
SURFHHGIXUWKHUWRJHWDVROXWLRQ7KLVUHVXOWVLQDVROXWLRQQDPHGDV:RUG3UREOHP6ROYHU6\VWHPZKLFKORRNVIRUZDUGWRKHOS
WKH VWXGHQWV QRW RQO\ LQ XQGHUVWDQGLQJ WKH VROXWLRQ RI D ZRUG SUREOHP EXW DOVR SURYLGHV WKHP D VWHSE\VWHS SURFHGXUH IRU
VROYLQJLW

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIVFLHQWLILFFRPPLWWHHRI,QWHUQDWLRQDO&RQIHUHQFHRQ$GYDQFHG&RPSXWLQJ7HFKQRORJLHVDQG
$SSOLFDWLRQV,&$&7$
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,QWURGXFWLRQ
:LWKWKHDGYHQWRIWKH&RPSXWHUVDOODVSHFWVRIVRFLHW\KDYHEHHQLQIOXHQFHGLQFOXGLQJHGXFDWLRQ&RPSXWHUV
DUHXVHGLQDOOOHYHOVRIHGXFDWLRQH[FOXGLQJSHUKDSVSUHVFKRRODQGJUDGHVFKRRO%XWZLWKUHFHQWDGYDQFHPHQWVLQ
WHFKQRORJ\ HYHQ \RXQJHU VWXGHQWV DUH OHDUQLQJ ZLWK FRPSXWHUV :RUG 3UREOHP 6ROYHU 6\VWHP :366 KHOSV
VWXGHQWV WR VROYH EDVLF ZRUG SUREOHP 9DULRXV VWXGLHV VKRZ WKDW VWXGHQWV RIWHQ IDFH SUREOHPV ZKLOH VROYLQJ
PDWKHPDWLFDOZRUGSUREOHPVOLNHJHQHUDWLQJYDULDEOHVDQGIRUPLQJHTXDWLRQV)RUVXFKVWXGHQWVWKH:366FDQEH
RIJUHDWXVHWRXQGHUVWDQGWKHVROXWLRQ7KHVWXGHQWZKRLVXVLQJWKLVV\VWHPZLOOQHHGWRHQWHUWKHZRUGSUREOHP
TXHVWLRQDVLWLV7KHV\VWHPZLOOLQWHUSUHWWKHTXHVWLRQHQWHUHGE\VWXGHQWDQGJHQHUDWHDQDSSURSULDWHVROXWLRQXVLQJ
DUWLILFLDO LQWHOOLJHQFH 7KH VROXWLRQ ZLOO EH UHSUHVHQWHG LQ D VWHS E\ VWHSPDQQHU ZKLFKZLOO KHOS WKH VWXGHQW WR
XQGHUVWDQGWKHVROXWLRQDQGWKHFRQFHSWEHKLQGLW
7KHVROXWLRQLQFOXGHVIROORZLQJVWHSV
 *HQHUDWLRQRIYDULDEOHV
 )RUPDWLRQRIHTXDWLRQ
 6ROYLQJRIHTXDWLRQV
7KH :366 DLPV WR VROYH PDWKHPDWLFDO ZRUG SUREOHPV UHODWLQJ WR VLPXOWDQHRXV HTXDWLRQV GHDOLQJ ZLWK WZR
YDULDEOHV
7KH UHVW RI WKH SDSHU LV RUJDQL]HG DV ± 6HFWLRQ  FRYHUV WKH 5HYLHZ RI ([LVWLQJ 6\VWHPV ZKLFK JLYHV WKH
RYHUYLHZ RI WKH H[LVWLQJ V\VWHPV XVHG IRU:RUG 3UREOHP 6ROYLQJ 6HFWLRQ  SUHVHQWV WKH:RUG 3UREOHP 6ROYHU
6\VWHPZKLFKSUHVHQWDGHVFULSWLRQRI:366DQGW\SHRIDJHQWXVHGLQ:3666HFWLRQWDONVDERXWWKH'HVLJQDQG
,PSOHPHQWDWLRQLWH[SODLQVWKH:366$UFKLWHFWXUHDQGLWVFRPSRQHQWV6HFWLRQGHVFULEHVWKH([SHULPHQWDO5HVXOW
DQG$QDO\VLV7KHSDSHUHQGVZLWKFRQFOXVLRQDQGWKHIXWXUHVFRSH
5HYLHZRI([LVWLQJ6\VWHPV
7KH DUWLFOH ³:RUNLQJ RQ :RUG 3UREOHPV´  9DQ6FLYHU LOOXVWUDWHV D GLVFRQQHFWLRQ EHWZHHQ ORZ
SHUIRUPLQJUHDGHUVZKRDOVRKDYHGLIILFXOW\ZKLOHZRUNLQJZLWKPDWKZRUGSUREOHPV9DQ6FLYHUUHFRPPHQGVWKDW
ZRUGSUREOHPVEH DVVLJQHG WKDW WHQG WREH UHOHYDQW WR WKH VWXGHQWVSHUVRQDO OLIH H[SHULHQFHVRU WKRVH DQWLFLSDWHG
H[SHULHQFHV7KLV³ZLOOKHOSWKHOHDUQHUVHHUHOHYDQFHRIWKHLUVWXGLHVDQGWKDWOHDUQLQJFRXOGSRVVLEO\SRVLWLYHO\
LPSDFWRQWKHLUOLYHV´)XFKV
5HVHDUFK GHPRQVWUDWHV LQ JHQHUDO LI D \RXQJ VWXGHQW LV D SRRU UHDGHU WKHQ WKH\ DOVR KDYH GLIILFXOW\ LQ
FRPSUHKHQGLQJ DQG VROYLQJ ZRUG SUREOHPV  9LOHQLXV ,Q WKLV UHVHDUFK SDSHU D TXDQWLWDWLYH VWXG\ ZDV
FRQGXFWHG RYHU D ODUJH SRSXODWLRQ RI IRXUWK JUDGHUV WR GHWHUPLQH WKH UDQJH RIZRUG SUREOHPV WKH\ZHUH DEOH WR
VROYH&RPSUHVVLRQRIWKHZRUGSUREOHPVZHUHFRUUHODWHGE\WHVWLQJWKHVWXGHQWVRQPDWKHPDWLFDODVSHFWVLPLODUWR
WKHWDVNUHTXLUHGE\WKHZRUGSUREOHPHTXLYDOHQW0DQ\WLPHVWKHVWXGHQWVFRXOGSHUIRUPWKHWDVNDVVRFLDWHGZLWK
WKHSUREOHPEXWVWLOOQRWVROYHWKHZRUGSUREOHPHTXLYDOHQW
([LVWLQJV\VWHPLV WR WHDFKPDQXDOO\LH7UDGLWLRQDO&ODVVURRP/HDUQLQJZKHUHWKHWHDFKHUVDUHDEOH WRJLYH
RQO\ IHZ H[DPSOHV ZKLOH WHDFKLQJ E\ZKLFK VWXGHQWV DUH QRW DEOH WR HQWLUHO\ JUDVS WKH WHFKQLTXHV WR VROYH WKH
SUREOHP 6WXGHQWV WKHQ WU\ WR OHDUQ DERXW KRZ WR JHW D VROXWLRQ WR WKH ZRUG SUREOHPV ZLWK WZR YDULDEOHV E\
SUDFWLFLQJWKHPDIWHUFODVVHV'XULQJWKLVWLPHLIWKH\DUHQRWDEOHWRJHWWKHVROXWLRQWKH\JHWVWXFN$OVRLIWKH\WU\
WRILQGWKHVROXWLRQRIWKHZRUGSUREOHPWKDWWKH\ZHUHSUDFWLFLQJRQWKHLQWHUQHWWKH\PD\MXVWJHWWKHILQDODQVZHU
DQGQRWWKHHQWLUHVROXWLRQ0RUHRYHUWRJHWWKHILQDODQVZHUVWXGHQWVDUHUHTXLUHGWRHQWHUWKHHTXDWLRQVDQGQRWWKH
ZRUG SUREOHP 6R LI WKH VWXGHQW LV QRW DEOH WR IRUP WKH HTXDWLRQV IURP JLYHQ ZRUG SUREOHP KHVKH ZLOO JHW
FRPSOHWHO\VWXFN.HHSLQJLQPLQGWKHVHLVVXHVLQH[LVWLQJV\VWHPDQGQHHGRIOHDUQHUDWWKHWLPHRIVROYLQJZRUG
SUREOHPLWLVGHFLGHGWRGHYHORSDV\VWHPIRUVROYLQJDZRUGSUREOHP
$QRWKHUPHWKRGWKURXJKZKLFKPDWKHPDWLFDOSUREOHPVFDQEHWDXJKWLV0DWKZD\DZHEVLWHZKLFKKHOSVWRVROYH
WKHPDWKHPDWLFDO SUREOHPV ,W VXSSRUWV YDULRXVPDWKHPDWLFDO SUREOHPV EXW WKH RQO\ OLPLWDWLRQ LV WKDW LW UHTXLUHV
HTXDWLRQV DV LWV LQSXW DQG GRHV QRWZRUNZLWKZRUG SUREOHPV DV LWV LQSXW 7KXV D V\VWHPZKLFK VXSSRUWVZRUG
SUREOHPVDVLWVLQSXWFDQEHPRUHKHOSIXOWRVWXGHQWVWKDQ0DWKZD\
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:RUG3UREOHP6ROYHU6\VWHP
:366 FDQ EH XVHG E\ WKH VWXGHQWV WR LPSURYH WKHLU FDSDELOLW\ RI VROYLQJ ZRUG SUREOHPV GHDOLQJ ZLWK WZR
YDULDEOHV DQG WR FURVV FKHFN WKHLU VROXWLRQ $OVR :366 FDQ EH XVHG E\ 7HDFKHUV WR WHDFK VWXGHQWV LQ PRUH
LQWHUHVWLQJZD\
:366 LV XVHG WRPDNH VWXGHQWV XQGHUVWDQG KRZ WR SURFHHG WR ILQG WKH VROXWLRQ IRU WKHZRUG SUREOHPV 7KLV
V\VWHP LV GHYHORSHG ZLWK WKH KHOS RI $UWLILFLDO ,QWHOOLJHQFH $UWLILFLDO LQWHOOLJHQFH $, LV DQ DUHD WKDW DGGV
LQWHOOLJHQFH LQ WKHPDFKLQHV$, LVGHILQHGDV WKH VWXG\DQGGHVLJQRI LQWHOOLJHQWDJHQWV$Q LQWHOOLJHQWDJHQW LVD
V\VWHPWKDWSHUFHLYHVLWVHQYLURQPHQWDQGWDNHVDFWLRQVWKDWPD[LPL]HLWVFKDQFHVRIVXFFHVV,QWHOOLJHQW$JHQWVDUH
FODVVLILHGLQWRILYHFODVVHVEDVHGRQWKHLUGHJUHHRISHUFHLYHGLQWHOOLJHQFHDQGFDSDELOLW\DV6LPSOHUHIOH[DJHQWV
0RGHOEDVHGUHIOH[DJHQWV*RDOEDVHGDJHQWV8WLOLW\EDVHGDJHQWVDQG/HDUQLQJDJHQWV
,QWKLVUHVHDUFK:366LVGHYHORSHGEDVHGRQPRGHOEDVHGUHIOH[DJHQWV$PRGHOEDVHGUHIOH[DJHQWFDQKDQGOH
DSDUWLDOO\REVHUYDEOHHQYLURQPHQW ,WVFXUUHQWVWDWH LVVWRUHG LQVLGH WKHDJHQWPDLQWDLQLQJVRPHNLQGRIVWUXFWXUH
ZKLFKGHVFULEHVWKHSDUWRIWKHZRUOGWKDWFDQQRWEHVHHQ7KLVNQRZOHGJHDERXWKRZWKHZRUOGZRUNVLVFDOOHGD
PRGHORIWKHZRUOGKHQFHWKHQDPHPRGHOEDVHGDJHQW
$PRGHOEDVHGUHIOH[DJHQWVKRXOGPDLQWDLQVRPHVRUWRILQWHUQDOPRGHOWKDWGHSHQGVRQWKHSHUFHSWKLVWRU\DQG
WKHUHE\UHIOHFWVDW OHDVWVRPHRIWKHXQREVHUYHGDVSHFWVRIWKHFXUUHQWVWDWH,W WKHQFKRRVHVDQDFWLRQLQWKHVDPH
ZD\DVWKHUHIOH[DJHQW
:366WDNHVDSUREOHPDQGDLPVWRVROYHLW)RUWKLVLWVKRXOGKDYHWKHNQRZOHGJHRIWKHYDULDEOHVPHQWLRQHGLQ
WKH SUREOHP 7KLV NQRZOHGJH FDQ EH DFTXLUHG E\ SUHYLRXVO\ VROYHG ZRUG SUREOHPV 6LQFH LW UHTXLUHV VWRULQJ
NQRZOHGJH IURP WKHZRUG SUREOHPV VROYHG DQG UHIHUULQJ LW ODWHU WKH V\VWHPZLOO UHTXLUH VRPH LQWHUQDOPHPRU\
7KXVWKLVLQWHUQDOPHPRU\VWRUHVWKHSHUFHSWKLVWRU\ZKLFKLVDVDOLHQWIHDWXUHRIWKHPRGHOEDVHGUHIOH[DJHQW7KLV
LVWKHPDLQUHDVRQIRULPSOHPHQWLQJWKHV\VWHPXVLQJPRGHOEDVHGUHIOH[DJHQW
'HVLJQDQG,PSOHPHQWDWLRQ
)LJVKRZVWKH$UFKLWHFWXUHRI:366
)LJ:366$UFKLWHFWXUH
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4.1.   Enter Word Problem Using GUI 
,Q:366$UFKLWHFWXUH WKH *UDSKLFDO 8VHU ,QWHUIDFH ZLOO FRQWDLQ D WH[W ER[ ZKHUH 8VHU FDQ HQWHU WKH:RUG
3UREOHPWREHVROYHG7RWULJJHUWKH:366WRVROYHWKHHQWHUHGZRUGSUREOHP*8,FRPSULVHVRIDµ62/9(¶EXWWRQ
4.2. Simultaneous Solver  
6LPXOWDQHRXV6ROYHULVWKHPDLQPRGXOHRI:366,WLVH[SHFWHGWRILQGWKHDSSURSULDWHYDULDEOHVIURPWKHZRUG
SUREOHP HQWHUHG E\ WKH XVHU LW FRQVLVWV RI9DULDEOH )LQGHU (TXDWLRQ)RUPHU DQG6ROXWLRQ*HQHUDWRU 7KHVH
VWDJHVDUHGHVFULEHGDVIROORZV

4.2.1. Variable Finder 
$V:366 LVGHDOLQJZLWKHTXDWLRQVRI WZRYDULDEOHV9DULDEOH)LQGHU ILQGV WKH)LUVW9DULDEOH VD\ µ;¶DQG
6HFRQG9DULDEOHVD\µ<¶IURPJLYHQZRUGSUREOHPZLWKWKHKHOSRIIROORZLQJVWHSV

)LUVWYDULDEOHµ;¶
)LQG6WULQJ;DVIROORZV
 6HDUFK IRU ³)LQG´ ³ILQG´ ³'HWHUPLQH´ ³GHWHUPLQH´ ³:KDW´ ³ZKDW´ ZRUGV LQ WKH SUREOHP
VWDWHPHQW
 7KHQVHOHFWWKHVXEVHTXHQWVWULQJWRWKHVHZRUGVWLOODSXQFWXDWLRQPDUNDSSHDUV
 6WRUHWKLV6WULQJDV6WULQJ;
*HWYDULDEOH;IURP6WULQJ;ZLWKWKHIROORZLQJFRQVWUDLQWV
 (LWKHUIRUWKHZRUGZRUGVDSSHDULQJDIWHUWKHODVWLQVWDQFHRIµRI¶EXWQRWµRIWKH¶DQGVWRUHWKDW
VWULQJDVYDULDEOH;
 (OVHIRUWKHZRUGZRUGVDSSHDULQJDIWHUWKHODVWLQVWDQFHRIµWKH¶DQGVWRUHWKDWVWULQJDVLVYDULDEOH
;
 (OVHFRQVLGHUWKHHQWLUH6WULQJ;LVYDULDEOH;
 1RWH,IWKHUHLVQXPHULFDOYDOXHH[FHSWµ¶EHIRUHWKHYDULDEOH;WKHQYDULDEOH;LVLQSOXUDOIRUP
DQG WKHUHIRUHFRQYHUW LW LQVLQJXODU IRUP7KLVZLOOEH WKHQHZYDULDEOH;+HQFHUHSODFH WKHROG
YDULDEOH;LQWKHTXHVWLRQE\QHZYDULDEOH;

6HFRQGYDULDEOHµ<¶
)LQGWKHFRPPRQZRUGVLQDOOWKHVHQWHQFHVDQGIRUPDVHWRIWKHVHZRUGV³:RUGB6HW<´
7KHQIURP:RUGB6HW<HOLPLQDWHWKHIROORZLQJ
 3UHSRVLWLRQV
 :RUGVZKLFKFDQJHWFRQYHUWHGLQWRVLJQVZKLOHIRUPLQJWKHHTXDWLRQV
 :RUGVWKDWDSSHDULQYDULDEOH;
 1XPEHUVLIDQ\DQGLIYDULDEOH;GRQRWFRQWDLQDQ\QXPEHU
 :RUGµ5XSHHV¶RQO\LIYDULDEOH;GRHVQRWFRQWDLQµ5XSHHV¶ZRUG
)URPWKHUHPDLQLQJ8QFRPPRQ:RUGVRIWKH:RUG3UREOHP4XHVWLRQ
 6HDUFKIRUWKHZRUGVµWKHLU¶RUµWRWDO¶
 ,I DQ\ RI WKHVH ZRUGV H[LVW LQ WKH TXHVWLRQ WKHQ ILQG WKH SDWWHUQ LQ WKH RWKHU VHQWHQFHV RI WKH
TXHVWLRQZKLFKGRHVQRWFRQWDLQµWKHLU¶RUµWRWDO¶ZRUGV
 7KLVSDWWHUQLVVWRUHGDVYDULDEOH<
4.2.2. Equation Former 
2QFHWKHDSSURSULDWHYDULDEOHVµ;¶DQGµ<¶DUHGHWHUPLQHGWKHV\VWHPLVH[SHFWHGWRIRUPFRUUHFWHTXDWLRQV
ZLWKWKHKHOSRIWKHVSHFLILHG:RUG3UREOHP7KHDOJRULWKPWRHTXDWLRQIRUPHULVJLYHQDVIROORZV
6HDUFKLIDJURXSYDOXHIRUWKHWZRYDULDEOHYDOXHV;	<H[LVWV
x ,ILWH[LVWVWKHQUHSODFHLWE\³>9DU@DQG>9DU@´IURPWKH*URXS0HPRU\UHSRVLWRU\
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6HDUFKLIDSOXUDOYDOXHIRUDQ\YDULDEOHYDOXHH[LVWV
x ,ILWH[LVWVWKHQUHSODFHWKHFRUUHVSRQGLQJVLQJXODUYDOXHIURPWKH630HPRU\UHSRVLWRU\
(OLPLQDWHDOOZRUGVIURPWKHSUREOHPVWDWHPHQWH[FHSW
x 1XPEHUV
x 9DULDEOHYDOXHV
x :RUGV VXFK DV ³LV´ ³FRVW´ EXW QRW ³FRVW RI´ ³DQG´ ³JUHDWHU WKDQ«E\´ ³VPDOOHU WKDQ«E\´
³VXP´³GLIIHUHQFH´³WLPHV´³WRWDO´DQGµ¶
,I6WULQJ;FRQWDLQVDQXPEHUEHIRUH³5XSHH´2UDQXPEHUDIWHU³5V´
x 7KHQFKHFNIRU³5V´LQSUREOHPVWDWHPHQWDQGLIDSSHDUVEHIRUHDQ\QXPEHUGRQRWHOLPLQDWHLW
&RQYHUWWKHDERYHVHWRIZRUGVLQWRPDWKHPDWLFDOHTXDWLRQXVLQJWKHIROORZLQJUXOHV
x 5HSODFH³LV´E\µ ¶
x 5HSODFH³FRVW´E\µ ¶
x 'HWHUPLQHWKHQXPEHURIVHQWHQFHVLQWKHZRUGSUREOHPRU
¾ ,IWKHUHLVVHQWHQFHWKHQ³DQG´UHSUHVHQWVHQGRIRQHHTXDWLRQ
¾ ,IWKHUHDUHVHQWHQFHVWKHQUHSODFH³DQG´ZLWKµ¶
x 5HSODFH³JUHDWHUWKDQ>9DU@E\>QXPEHU@´ZLWK³>9DU@>QXPEHU@´
x 5HSODFH³VPDOOHUWKDQ>9DU@E\>QXPEHU@´ZLWK³>9DU@>QXPEHU@´
x 5HSODFH³>QXPEHU@WLPHV>9DU@´ZLWK³>QXPEHU@;>9DU@´
x 5HSODFH³VXP>9DU@DQG>9DU@´ZLWK³>9DU@>9DU@´
x 5HSODFH³GLIIHUHQFH>9DU@DQG>9DU@´ZLWK³>9DU@>9DU@´
x 5HSODFH³WRWDO>QXPEHU@>9DU@>9DU@´RU³WRWDO>9DU@>9DU@>QXPEHU@´ZLWK³>9DU@>9DU@´
x µ¶VLJQLILHVHQGRIWKHHTXDWLRQ
,I DSURSHU HTXDWLRQXVLQJDERYH UXOHV LVQRWREWDLQHG WKHQSURPSW WKHXVHU WR HQWHU IXUWKHUGHWDLOV OLNH
³SHULPHWHU ;OHQJWK;EUHDGWK´
,IXVHUHQWHUVVRPHGHWDLOVWKHQJRWRVWHS
4.2.3. Solution Generator   
2QFHWKHHTXDWLRQVDUHIRUPHGIROORZLQJDOJRULWKPLVXVHG WRGHYHORSDFRUUHFWVROXWLRQ WRVROYHWKRVH
HTXDWLRQVDQGWRGLVSOD\LWLQDVWHSE\VWHSPDQQHU
 6HOHFWZKLFKYDULDEOHLVWREHHOLPLQDWHGILUVW
 0DNHWKHFRHIILFLHQWVRI WKHVDPHYDULDEOHZKLFK LV WREHHOLPLQDWHGHTXDOE\SHUIRUPLQJYDULRXV
PDWKHPDWLFDORSHUDWLRQVRQLQGLYLGXDOHTXDWLRQV
 (OLPLQDWHDYDULDEOHE\HLWKHUDGGLQJRUVXEWUDFWLQJLWIURPWKHHTXDWLRQ
 )LQGWKHYDOXHRIWKHVLQJOHYDULDEOHUHPDLQLQJLQWKHUHVXOWLQJHTXDWLRQ

)LJGLVSOD\VWKHHQWLUHVROXWLRQDWRQHJRLIWKHVWXGHQWFOLFNVRQ³HQWLUHVROXWLRQ´7KLVEXWWRQFDQEHXVHGE\
WKHVWXGHQWWRYHULI\VROXWLRQZLWKWKHVROXWLRQWKH\KDYHJRWDIWHUVROYLQJLWE\WKHPVHOYHV

7RXQGHUVWDQGKRZ:RUG3UREOHP6ROYHU6\VWHPJLYHVVROXWLRQRQHZRUGSUREOHPLVJLYHQLQ)LJZKLFK
IROORZVDOOWKHVWHSVPHQWLRQHGDERYHWRJLYHWKHILQDODQVZHU

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)LJ2XWSXWRI:366
4.3. Database 
$VVKRZQLQ)LJRIWKH:366$UFKLWHFWXUHWKH'DWDEDVHFRPSRQHQWRIWKHV\VWHPLVUHTXLUHGWRVWRUHYDULRXV
UHSRVLWRULHV 7KLV 'DWDEDVH DFWV DV WKH PHPRU\ ZKLFK LV UHTXLUHG IRU WKH PRGHOEDVHG DJHQW LQ $UWLILFLDO
,QWHOOLJHQFH+HQFHWKHQDPHµ0HPRU\¶7KHVWUXFWXUHRIWKLV0HPRU\LVVKRZQLQ)LJ
)LJ6WUXFWXUHRI'DWDEDVH
$V VKRZQ LQ )LJ D GDWDEDVH FRQWDLQV WKUHH UHSRVLWRULHV QDPHO\ ³9DU0HPRU\´ ³630HPRU\´ DQG
³*URXS0HPRU\´$OVRWKHVWUXFWXUHWDNHQE\HDFKHOHPHQWVWRUHGLQUHSRVLWRU\LVVKRZQLQ)LJ
,Q9DU0HPRU\UHSRVLWRU\µ9DU;¶DQGµ9DU<¶DUHVWRUHG7KHVHYDULDEOHVDUHµ;¶DQGµ<¶IRXQGLQWKHSUREOHP
WR EH VROYHG 7KH WKLUG HOHPHQW µ&RXQW¶ LV VWRUHG WR NHHS WUDFN RQ WKH QXPEHU RI WLPHV D SDUWLFXODU SDLU KDYH
RFFXUUHGDVYDULDEOHVZKLOHVROYLQJWKHSUREOHPV
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,Q630HPRU\UHSRVLWRU\ WZRHOHPHQWVDUHPDLQWDLQHG7KHHOHPHQWµ9DU6LQJXODU¶VWRUHV WKHVLQJXODUYDOXHV
DQGWKHHOHPHQWµ9DU3OXUDO¶VWRUHVWKHFRUUHVSRQGLQJSOXUDOYDOXHV7KLVKHOSVWKHV\VWHPLQLGHQWLI\LQJWKHQRXQV
LQVLQJXODURUSOXUDOIRUPRFFXUUHGLQWKHSUREOHPV
7KHWKLUGUHSRVLWRU\LV*URXS0HPRU\,WKDVWKUHHHOHPHQWVµ9DU¶µ9DU¶DQG*URXS7KHVHHOHPHQWVFRQWDLQ
YDULRXVSDLUV RIYDULDEOHV IRXQG DQG WKH HOHPHQW µ*URXS¶ LV XVHG WR VWRUH WKH YDOXHXVHG WR UHSUHVHQW FXPXODWLYH
YDOXHRIµ9DU¶DQGµ9DU¶
µ0HPRU\¶FDQEHXVHGWRHQKDQFHWKHSHUIRUPDQFHRIWKHV\VWHP6LQFH0HPRU\LVXVHIXOLQILQGLQJYDULDEOH\
IRU D FRUUHVSRQGLQJYDULDEOH [ WKH0HPRU\PD\ EH ORDGHG LQLWLDOO\ E\ VRPH IL[HG SDLUV RI YDOXHV OLNH VPDOOHU
JUHDWHUOHQJWKEUHDGWKDQGVRRQZLWKµ&RXQW¶DV

([SHULPHQWDO5HVXOWDQG$QDO\VLV
)RUHYDOXDWLQJWKHSHUIRUPDQFHRIWKHV\VWHPWHVWLQJZDVFDUULHGRXWRQ:3667DEOHVKRZVWKHWHVWFDVHVIRU
:366DQGLWVUHVXOWVIRUJLYHQLQSXW
7DEOH7HVW&DVHVIRU:366	5HVXOWV
6U
1R
$FWLRQ ,QSXW'DWD ([SHFWHG5HVXOW $FWXDO5HVXOW
 3UHVV6ROYH
%XWWRQ
4XHVWLRQPXVWEH
HQWHUHG
6ROXWLRQ*HQHUDWHGLV
GLVSOD\HG
2EMHFWLYHDFKLHYHG6ROXWLRQ*HQHUDWHGLVGLVSOD\HGDQGQRZ
RQHFDQJHWWKHVROXWLRQ
 3UHVV6WHS
6ROXWLRQ%XWWRQ
&RUUHFWTXHVWLRQ
PXVWEHHQWHUHG
6WHSE\VWHSVROXWLRQWR
EHGLVSOD\HG
2EMHFWLYHDFKLHYHG6WHSVWRWKHSUREOHPDUHGLVSOD\HGRQHE\
RQHRQFHWKHXVHUSUHVVHVWKH6WHS%XWWRQUHFXUVLYHO\
 3UHVV(QWLUH
6ROXWLRQ%XWWRQ
&RUUHFWTXHVWLRQ
PXVWEHHQWHUHG
(QWLUHVROXWLRQWREH
GLVSOD\HG
2EMHFWLYHDFKLHYHG$FRPSOHWHVROXWLRQWRWKHSUREOHPHQWHUHGLV
GLVSOD\HGRQFHWKLVEXWWRQLVSUHVVHG
 3UHVV&OHDU
%XWWRQ
 7KHVFUHHQPXVWEH
FOHDUHG
2EMHFWLYHDFKLHYHG7KHZKROHVFUHHQLVFOHDUHGDQGDQHZ
TXHVWLRQFDQEHHQWHUHGE\WKHXVHU
7R WHVW WKHFODLP WKDW:RUG3UREOHP6ROYHU LPSURYHVSUREOHPVROYLQJDQGXQGHUVWDQGLQJRI VWXGHQWV LQ WKH
GRPDLQRIZRUGSUREOHPVDGHWDLOHGVWXG\ZDVFRQGXFWHG6WXGHQWVIURPYDULRXVERDUGVFKRROVZHUHDSSURDFKHG
7KHVHVWXGHQWVZHUHDVNHGWRDWWHQGDVHVVLRQRQZRUGSUREOHPVROYLQJKHOGE\WHDFKHULQFODVVURRPV
7KHQWKHVDPHVWXGHQWVZHUHDOVRLQWURGXFHGWR:3667KH\ZHUHSURYLGHGZLWKWKHXVHUPDQXDORI:366
DQGDOORZHGWRXVH WKHV\VWHP7KHUHYLHZDQGIHHGEDFNRIVWXGHQWVZDVUHFRUGHG WRFRPSDUH WKH WUDGLWLRQDO
FODVVURRPOHDUQLQJDSSURDFKDQG:366
$VVKRZQLQ)LJWKHSDUDPHWHUVXVHGIRUWKHFRPSDUDWLYHDQDO\VLVRIWKHWZRV\VWHPVDUH(DVHRI8VH/HYHO
RIGHWDLOLQ6ROXWLRQ,QWHUDFWLYLW\DQG6\OODEXV&RYHUDJH7KHVHSDUDPHWHUVDUHWKHEDVLFQHFHVVLW\RIDQ\WHDFKLQJ
OHDUQLQJSURJUDPDQGWKHVXFFHVVRIDV\VWHPLQGHOLYHULQJFRUUHFWNQRZOHGJHGHSHQGVRQDOORIWKHVH

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)URP WKH DERYH DQDO\VLV LW LV HYLGHQW WKDW:RUG3UREOHP6ROYHUZRUNVPRUH HIILFLHQWO\ DQG LV DEHWWHU WHDFKLQJ
OHDUQLQJPRGHODVFRPSDUHGWRWKHH[LVWLQJV\VWHPV
&RQFOXVLRQ
³:RUG3UREOHP6ROYHU6\VWHP´FDQVHUYHDVDSRZHUIXOWRROWRKHOSVWXGHQWVWROHDUQZRUGSUREOHPVROYLQJDQG
WKHXQGHUO\LQJFRQFHSWV6WXGHQWFDQXVHLWDVDWRROWRVROYHKLVKHURZQGRXEWV%\XVLQJ:RUG3UREOHP6ROYHU
VWXGHQWFDQ LGHQWLI\ WKHH[DFWPLVWDNHVFRPPLWWHGE\KLPKHU6WXGHQWFDQXVH WKHV\VWHPUHSHDWHGO\ WRVROYH WKH
ZRUG SUREOHPV WRPDVWHU WKH FRQFHSWV 7HDFKHU FDQ XVH LW DV WHDFKLQJ DLG LQ FODVVURRPV IRU LQWHUDFWLYH WHDFKLQJ
OHDUQLQJSURFHVV
7KH V\VWHP FDQ EH GHYHORSHG IXUWKHU WR FDWHU RWKHU W\SHV RIPDWKHPDWLFDO SUREOHPV DQGRWKHU W\SHV RIZRUG
SUREOHPV7KHVXFFHVVRIWKLVW\SHRIV\VWHPVFDQOHDGWRDUHYROXWLRQLQWKHWHDFKLQJSURFHVVLQ0DWKHPDWLFV
:366 FDQEH HQKDQFHG IXUWKHU E\ LQFRUSRUDWLQJ DXGLR IHDWXUHVZLWK WKH KHOS RIZKLFK WKH VWXGHQWV FDQ UHDG
DORXGWKHLUTXHVWLRQWRWKHV\VWHPLQVWHDGRIW\SLQJWKHPLQWKHLQSXWILHOG7KLVZLOOQRWRQO\VDYHWKHWLPHRIWKH
VWXGHQWV VSHQW LQ W\SLQJ ORQJ DQG HODERUDWHSUREOHPVEXW DOVR DGG DQ LQWHUDFWLYH HOHPHQW WR WKH OHDUQLQJSURFHVV
$OVRXVLQJDQRSWLFDOUHDGHUWKDWFDQFRQYHUWWKHTXHVWLRQIURPDQLPDJHLQWRUHDGDEOHWH[WFDQEHLQWHJUDWHGZLWK
WKHV\VWHP7KLVZLOOHQDEOHWKHVWXGHQWVWRFOLFNDSLFWXUHRIWKHTXHVWLRQE\DFHOOSKRQHFDPHUDDQGXVHWKHVDPH
WRREWDLQWKHGHWDLOHGVROXWLRQ
$FNQRZOHGJHPHQWV
:HZLVKWRH[SUHVVRXUVLQFHUHWKDQNVDQGGHHSVHQVHRIJUDWLWXGHWRUHVSHFWHGPHQWRUDQGJXLGH'U$EKLMLW-RVKL
9LFH3ULQFLSDO $&$' 3URIHVVRU DQG +2' DW 'HSDUWPHQW RI ,QIRUPDWLRQ 7HFKQRORJ\ DQG0V $QXMD 1DJDUH
$VVLVWDQW 3URIHVVRU DW 'HSDUWPHQW RI ,QIRUPDWLRQ 7HFKQRORJ\ ' - 6DQJKYL &ROOHJH RI (QJLQHHULQJ IRU WKH
WHFKQLFDODGYLFHHQFRXUDJHPHQWDQGFRQVWUXFWLYHFULWLFLVPZKLFKPRWLYDWHGWRVWULYHKDUGHUIRUH[FHOOHQFH
5HIHUHQFHV
$OJHEUD6WDQGDUG6HYHQWK7H[WERRN0DKDUDVKWUD6WDWH%RDUGRI6HFRQGDU\DQG+LJKHU6HFRQGDU\(GXFDWLRQ
$OJHEUD6WDQGDUG(LJKWK7H[WERRN0DKDUDVKWUD6WDWH%RDUGRI6HFRQGDU\DQG+LJKHU6HFRQGDU\(GXFDWLRQ
9DQ6FLYHU-DPHV+:RUNLQJRQ:RUGSUREOHPV(GXFDWLRQ'LJHVWSJ
)XFKV/\QQ66HHWKKDOHU3DPHOD0HWDO (IIHFWVRI3UHYHQWDWLYH7XWRULQJRQ WKH0DWKHPDWLFDOSUREOHP6ROYLQJRI7KLUG*UDGH
6WXGHQWVZLWK0DWKDQG5HDGLQJ'LIILFXOWLHV([FHSWLRQDO&KLOGUHQ
 9LOHQLXV7XRKLPDD 3LD 0DULD $XQLROD .DLVD 1XUPL -DUL (ULFN 7KH DVVRFLDWLRQ EHWZHHQ PDWKHPDWLFDO ZRUG SUREOHPV DQG UHDGLQJ
FRPSUHKHQVLRQ(GXFDWLRQDO3V\FKRORJ\
0DWKZD\³KWWSZZZPDWKZD\FRP´ODVWDFFHVVHGRQ
*XR\LQJ/LX7KHDSSOLFDWLRQRILQWHOOLJHQWDJHQWVLQOLEUDULHVDVXUYH\/HGG\/LEUDU\3XEOLFDWLRQ
$GHEL\L0$5,212$NLQERQL2/8:$)810,/$<2$'HVLJQ$QG'HYHORSPHQW2I$Q,QWHOOLJHQW,QVWUXFWLYH6\VWHP7XUNLVK2QOLQH
-RXUQDORI'LVWDQFH(GXFDWLRQ72-'(2FRWEHU,6619ROXPH1XPEHU1RWHVIRU(GLWRU
 +DUSUHHW .DXU -\RWL -\RWL <DGDY $QNXU$URUD 'ROO\ /DYHHQD$KXMD $UWLILFLDO ,QWHOOLJHQFH %ULQJLQJ H[SHUW NQRZOHGJH WR FRPSXWHUV
'LVFRYHU\9ROXPH1XPEHU2FWREHU


